Regulation of the Escherichia coli lac operon expressed in human cells.
We have investigated the use of various Epstein-Barr virus (EBV)-based vectors bearing the two components of the Escherichia coli lac operator-repressor (lacO, lacI) complex. Our aim was to develop a model system of gene expression by looking at the transcription of the bacterial beta-galactosidase coding gene (lacZ) in 293 human embryonic kidney cells. Several vectors have been built carrying different promoters upstream of the lacI and lacZ genes and in which natural or synthetic operator sequences were inserted in the 5' part of the lacZ gene. In transient expression assays we achieved efficient lacZ gene repression which could be released by the specific inducer isopropyl beta-D-thiogalactoside (IPTG). A stable transformed cell line carrying two EBV-derived plasmids with the building blocks of the lac operator/repressor system was established. This cell line allowed us to achieve a wide range of lacZ gene regulation. In this cell line IPTG alone could remove the repression to trigger a 5-fold increase of lacZ expression. Heavy metal ions, which induced the mouse metallothionein I promoter located upstream of the lacZ gene, added together with IPTG gave rise to a 40-fold induction of lacZ expression.